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(54) [Title of the Invention] Method of Detecting Microorganisms 
(57) [Abstract] 

[Problem] Provide a method of detecting microorganisms included in a fluid quickly and with high sensitivity. 
[Means for Solving the Problem] In a method of detecting microorganisms, a method of detecting 
microorganisms comprising the steps of: (1) passing a fluid using a membrane; (2) immersing the membrane in 
a liquid culture medium and cultivating microorganisms captured in the membrane; (3) concentrating the 
culture; (4) extracting the microorganism's DNA from the concentrated culture; (5) carrying out PCR using the 
extracted DNA as a genetic template; and (6) detecting the PCR product obtained above. 
[Selected Drawings] None 
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IE 9'J » ^ « 1 2IS9?7^Y-, *£l*^tlYttE?J#^4ftJ;^E?y#^6lC*711. 
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ictoL a. I & i colhS) a^lC^Z^fttt ( £ # * ) 8Jg$Attfft*C 

(Pseudomonas a. e r u 9- i nosa.) $svc«fcZ»51H£tt. Jfi ffl ^7 o> -& 

2 <) . «EnM»tfiCU*tl)*ll7lllBt*rZ. 
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a<#ii®»i®«fli55ai£LTtt. ss * & ft t . feUff\MJi±?JS*u, as * & 
ft ca * ft 3 iti t »«^- it-? , »sr^ft*.*if©DDz-t*flir?*ft*fi«*DftT 
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*«c«m 1 1 55»«y#»> i u r ft t^ai^s^fi < . * < ©<$f!t5 * 7 

<h z . 

[ 0 0 0 7 ] 

a«ttStft?*?C«"*Blt*t?Vl»?|HIHtll*t?»»VUT.*lDNAtl 
*fiC*/tt*Za**R* <&IH*il7llZ. AftfiCI*. *B©HS©*e*KW V A 

w-f3c*#-??=, * * c , ^wisstfoiu*. v < c , *f rps:^ 1 ic , £ v * 1* , 
uyyy- 7 e a > z <d 1 88i-RNA»fi^<9««i? | J)!fi«ffii:A^7 , jyat 

tttl»;*ia^ H v h7Dv h A -f 7 U y ^ - a M&WtZ^&ttl 

at r ft t i) ? . c 0 a ic . ft s , » a # >j rh n 5 u £ * i 0 « m t 1 b jm. c » 

iDiJttK V#5f«V«ofe. b#lSJ)"5, ^ITXSncli^ftTUZfift-frttftS 

<9PCRftt5ifflUT^';, 1 - Zfti I si^t^/^us^fflt? «u. is 
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[0015] 
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[001 6 ] 
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*Bfllffli c ifir it 3 ffltS rffl®^«j i*. £JfflBSt S£ ? JtttSffel 

i3^i^^es«ffciia^a*ft^»ft«j>:uT^«rft3.*iai¥fli^©^j^uTts. 

* Br . ^Iffltav^tt-S^i^tt^lfflBSQ^tt^I iS ft a H , tS ft ft t 

. igftt. iSft^Bi, *S ft Bf BM > t&ftffllg. *6*«tt*fctt**nff«Var»> 

[ 0 0 2 2 ] 

atettftAitci*. j§*«£*y«i:e#aej&ftA*«ytfS t n 3 . *§**«v 

tt . V it Br, 7" 7 f / 7" < V «V 9 31®%<?>£A# H #££AIBBSt *« U tiS? tt 30 

zcfccfcyKtttza&aiiBy-i-. *^ttD7-7->. * f y . nt>, □ > K 0 

^f>«i. t7*D>l, 7^:>, *U3Ltt. * 'J 7 y □ - ;U E& . 7<7'J>. 7 

?>2y©£&a#3-*}!PL s^^/t^i*7K i ;ou^>, * u x f u > . * y 7 o y i/ 
tfftSAvt*, fcfcfcnr. a# « %k.&m%mm t *§« u iixr -tt . 

□ 7 - 7" > , * 7* > . □>FD-f f £ 7 /U □ > tt . 7^Z>, * U S. 

. a? y 7 y □ - /us , 7 < r y > . -tr7f>^y©s*s,«-^-tt«, * &z/ / 
sKS*3--*ifc3;j;y , 7i/*>. «U7f i/>. # u 7 ? y i/ - us * ® jbb « * tt <?> a. u 

^frSttaajffSiff* tt£Hcffl*&/C£*&ft£&5/ - I- f if) 3 . It^JSftAJfVtt, At 
lE^SSAtt<9«3I^C^^IC«Aiffl§StM^iiA^4ff(?)A*!CiSl)«)iit2!»-?^3o 40 
[ 0 0 2 3 ] 

mi 12 1& ft B BI >: 13; . feV^W, 1Lffl<9ft«#^»«JtifeftH±AffllB. £ S IB BS ft £ 
/ * fett WAffllB t *ft U tt 3 C ^ C J: V Hit U V - h tt®*ft» . £ £ tt □ 7 

- 7* y . * f > . tht>, □>h - n^f>«K, t 7 n o y tt . 7$:>, * y «. tt . 
* y 7 y □ - * tt . 7 < 7 'j > , -tT7f>*yo)afts I ^^-tts, & *z// * 

ft*"?*) 3 y v U 9 > . X y 7 f U y . *y7 9'Jl/-hSV9fflB8ift(9Xll?ft 

nASBB2ytii*ii>c£#ifc!&i-?ifc3. 

[ 0 0 2 4 ] 

Bu IS i8 ft ft t * I* , ^50c975*lCJ;y»Jtr^L3, fflBi^ttMtfSttlcMfr&ftlfe 50 
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»l»»i!SUIt»-?»J. JSl«tU7tt, feU»- * ht> , □ =5 - * > * 

* I . 

[ 0 0 2 5 1 

*BH3ffltc<jyit3fflH raas&i*a&9att<2>»aaj t* > (t ) A£#*flttJr?8 
]RU?#i;aa*£i*ffl»$««9tti&t»E (fe^Jtiar^-*-) ^ii&?-ft2P»ic£ffl? 

ft£>t#. ( i i ) ffliEa«*a»<S>«ftI«?«ffl?-ftfe»#. Ci i i ) Hft 

[ 0 0 2 6 1 10 

ra*#iiaai>rta»L-z»mft***.ttiii***»*»»HN*iflir*LZi»c«rar 
n^jsftj a, asi u *.aa^- 1 a ts»c»at 2 1 . aaafrtaau z a 

y*<ca5£?ftZ£<9?i*sii. ra*»iiffl»tttaBu-z»i4a»ii:fci*aas« 
»tt»»H^*U£?- ft 2 Sic£fB?-ft;fe>8ft J Vl7tt, saau 
^J?)ft^#-r3f»icfflu^)lH*S^ttA)t'?S«i)g-? l >i>Zbfe1$ci5ltRrftI)gft5 

[ 0 0 2 7 ] 

ra»*«tt0«JfcIfi?ftffl*ftfcaftJ tt. aaSfflaoattl 1 ICM*MIC*S L 
T^iD^ftlsltK^ftl&ft-J&Sftr'J. *<CR5£?ftZfc©-?ttai). I" ffl * » ffi Hi 
<S>«aiS?tta?ftfc«*J tt . * 2. K . IL»»»*«aUfclMli!taiia-?y> 20 

7 u fcaciaiRrft 3 3 . nc, a«*flttt*jsi-z«iat*«ufettc# 

ft Z tgft ±51, llllBtfrH?ttZ*.dA<s>h 'J^y^SiJItSSaufcttciaiRrftZ** 

33r*c*fflai»ffl»(Pj§«*§»tx*tzi»cBiiR?ft?«#ttyt**.. aa»flitt©« 

itlS-?«ffl?ft£)Bi#IC3£ft3. 
[ 0 0 2 8 ] 

r«n*ftfca»*a»<&«*©fcttc«Eii*ftfe»#j »« **» * aacaarft z 
*?<&nica»3?«»c»;iD*ftfettci3iR?ftzatt?fcz#?y. y < icRS^fts 
u . 

[ 0 0 2 ?] 

ra»*fci*a»*«tt<?>3!i«»j c&m u # z t 9 o)®frm\ u 71* . rMv:K$ 30 

<f - 7A/S*J&JB (DMEM) . 'J >®iS8i)S. l» > Vyff--Uv 7m. * ^ 

□ - k m . 7 - ;u a , a > 0 x a . □ ^-7*®iA*«*«ii. a a (ho.ui 

) <9 £ $ *g t >£ F 1 2, GreenHI, U ac C y y (Lei tovitz) 9L- 

1 5 j§ * a . «ii6nca]iiia««aMCDBi 53. mcdei 5 1 . mcdei 04, 

MCDB 1 8 1. MCDB402, M C D B 2 0 1 . MCDB 3 0 2, MCDB 1 0 5fi 

j:^mcdbi 1 o sytff^r t; ft z o aa9a»t«ft*c*a«»t ?»dc 

Z . *8»iffln7B7yC0-*. ! / X f I X I 7 * =t= •> F (DM80) . 7* 0 C 1/ 

> 7 y □ - a , x f i/ > 7 y □ - h-. m . n*+y^f*i!JiD-x». * * * * v 

Xf)\,V)\,D-Z (CMC) ft <); ^ ~ *§S ( h U A □ - X # ) Sytfif ^ 40 

cft>j©i i »'ji«aj!*.±3s*uTffliE<?>*fta*fettaffiacaiDticv*?? ! i. 

[ 0 0 3 0 ] 

*B^ifflsc3vitzfflis r§g^j s## liaai^ftfeftiaKata^t ? . mnom* 

L7tt, feUff. fffiH > till, ffK*fctt*«S¥ff*ir * ft Cft>iCR5£* 

ft 2 fc 0?tt ss I) . 

[ 0 0 3 1 ] 

*BB*ffltt:fii7 z as riH9ii)tj u. n g§ & n # y © , a m r ft fe^s§ t a a n 

[ 0 0 3 2 ] 

r«a<?>»»aj cffia u » ? t ©<9*#ffi^£ u Tia . dmem, y>*aa«, y>sr 50 
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- « . 'J>y--Dy7i, 9 4 O-Pfi, 7 - ^ 5fi , A>?Xi6, Dv7», >T - 7 ^ 
<?> * /Jv ft £ * * » . A^®ftaf*ft»Fl 2. G)"een«f iS- M*Cyy«L-l 
5 * * » . ««JC»C*4))I*««MCDB1 53. MCDE1 5 1. MCDE1 04. M 
CDB1 31- MCDB 4 0 2. MCDB201. MC D B 3 0 2 . MCDB1 0 5 ft J; 
^MCDB 1 1 OttVfrSMfitlZ. * . iiIe<9Jgft)S*^l3:iSffi)SC«iSg«afJt^ 
JDl^!l8S«Sltfifflr^n?H. Jl!IS#I«^U7a7 l Ji!Cl-*. DM80 
. ?0^>7n-)L X f I/ > 7 'J □ - A . M . *;U3:*5/^f^t!^n-7». 
CMCfl£V-1&m (hMD-7l) SVt*iT7:^»?f . C tl >> <3> + # «i 1 li 

[ 0 0 3 3 ] 10 

?^c, ifflis l ■? u 5 ti km? ft fetfna^ © t © - a» * vmm& «j ass t »* u *. 

>« & fl? ?} S y £ , ^awoittitt^ttill^fttfflllTWSttSSifttttffltZCV*??! 
. *«»«il!]Btl**Ufe«#«**L7tt. Ha X * tt HQ SVtf^if^ftZ. tin ;g B: 
. 7£**.f*. t«Sliltlill781l£l»ttll. Hi3l!Vli<o»OiiM»HH : 3- 

ttiuj. Ha i* . v a. a . a*riifciiii»cita«SHiijt»Jt*;toL. a mi » t 

C 0 0 3 4 ] 

*BBiffls eft it j mn raitj ». «4»tso?«ft3»»ia#ti*L. ^uu, 
c 0 0 3 5 ] 

*flHHSCftitZffl!S r«£»j tt. feUtt, lHLa6U<l*iatt$fftt<?>fiBl&&£Z> 

« v t s «• . 

[ 0 0 3 6 ] 

bshts; d y yym> a > * x 7 ■ . tyJDY^zi, h y □ x * 

□ > ■ . 7U?F:vni. 77^i^Jl7S- MV'JHI, 7 , 7XK7>ft27B 
, D^^tf-fy**!, Ii^->Xnl, Y7G-/7iJfettf A'J^T^XiS 
VlCgtlSBtfStft*. ^ "J c * # tt c , ^<?J;?«*iiCtt. fcUHf, J > 7 7 

• 7 JUC ■ (Cdnd i Aa USitctnicLe) , J 30 
y 7 7 • 5 ;HM (CanoLida krusei) . 3 > 7 7 ■ 77/7-5 (Can 
oUoLol > I at l-oita) . 7'J7FDvJX • **7*^7>X ( C J- y P t o c 
oocus neoformans) , 7^AflX • 7SJ^ (AsPerJi I 

I us furniUtiiS) iJ£B:i^ ! /n7 ■ J 'J : (Pneumooist 
is cal- i n i i ) 
[ 0 0 3 7 ] 

liHTtt, Af JIXI. 7H/7h:ylZi. fi-Ff^l, X V 

i i ;+7l*fettZ^7 < □□y^xl^yicst^iis^g^ft^. r ic A ft ic , 
79J:?8liCH:, R? KTL • JUT. (Baci I I US Sufcti 

I IS) , 7hb7h:vJX-AN7i> ( 5 t T e P t O c Oc c U S ? Y Of 40 

enes) . t^En-f7A'JH ( 8 a I nn o n e I In tyPkimuriu 
m) . 1*-AE*5-*>jy (Soil (none I la ton?oN) . ■ 7 h t % 7 • 
iyT'Jf^f 47 (8a. I mone I la enter i t i d i s) . x =/ i 'J + 7 

• □ 'J (EScUrichd col L ) JtB797<DDyn - lC7-§f 
<Z (StaPky lococcus eP idel-iniiis) . X?7-rDiiy;&X 

• 7 7 1/ 7 (StaPkyl ococcus aureus) fiiWV i - F • 

[ 0 0 3 8 ] 

• 16 Bfl o) $ W 7j & "? tt , i* ft tt jR ® ffi 4£ t Si it) 1 feW C, )A*}fttf »*®»GCtt. 
»#iftn?7^H7fflU?. «l9*#tt^7 HtflH7 HtlUVlCJ; 50 
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t>?7-Cill,, i7-t>?5-CJ:T7JHtt*3lt7?)!C«l; l J, i* M# IU 3 
[ 0 0 3 ?] 

*«ffltcairii7 ri7t>?7-j SIt(!)fi!41»t aiiicffi£?-t±3c*c 

J; -> 7«4»t MIS U 11 Z Zi'i . Y<CRSrtLH<5?tt*ll. fe * % I* , 

a»t tet ? c j . «*. aatttttz*. iiit*s^^tt« io 

[ 0 0 4 0 ] 

*?gBfj|c<fri)T, jfiC«fflt3 a&*b7IS, JU1# 0 . 2um~0. 45 

um-?;fclu*#ft£Ui). JftKOJLStfO. 2ium*15<<>tf£ci*.ifl*?Zt8i!£ 

%j.*ft<9ifflflBPsy# a is c $ s u . AHtfetttutftctffhtfft?. 

ng ft z . a«©in* i ;ti»< , *«c.r^ciLa©*^i) a ■ ( * it » . ji a 

8 u m ) tihTUii. * . »ftc«IBo»»*#<d*tl?*V. BSt'Jt^c 
t qftett^ft Z Jfitt t t ZJiSCI*. jStttfrSUL . ^ ft Y ft t <?> ffiffi? 20 

JB* Z C * fr» * U II . 1 o >7-;b t liK? fiU*.a£.T8E<i>*§£l 

BB <?> 75 * t Ji ffl 17UH. 
[ 0 0 41] 

. iittt z&mmmmviiQmmmvY vrnfr? au*&. ant y > x t ? u 
tin. lit^xtzcvi^v, «ic*iuisi»Jttaiisitc^? 

7c^#?h. ^ j; ? s »ioy>xc«. tni^^vf >, ayy^-sff 
si(LP#«i)ii) . 7h-^*i-^7-h>)S^t§^ (g p . yu'-> • 3 

^>-r^VxXh)H*tSi)? ( S C D >8 & JS $ ) . f*5ry (TG»«) . 

?7"D- • 7' h" 7- K • ^7- h >JftJ6 (G P*«) . 'J ( P H 7 

. 2). 'J >Blilgffi&&7K)$ ( P H 7 . 2).^7-f->-$Jg*gffi)$(PH7. 0 ) . « 

^^icfiiEJgffiic^^ttiiie«ai)Sci/7f> : fcu<is*yy;i, / x-ht^iDUfejgfl5* 

IS. G P 5$ & tS $ . 8 C D »ft *§ * . r h •T'+XKD-XSSftiSit?. ? 7 1 □ - • 1= 
8CDiSft*S», TGt«, ?l/OA-h07i-Va>il#*JI, 

h >$ ft *s as . **tt^*m©**cuyf>eu <tt*yy^^-ht*aiufe*§««v 

[ 0 0 4 2 ] 
[ 0 0 4 3 ] 

fi§ej&&-?£ffi 1 j « *s ^ k . '>« < x t&m9&* t afttt^v u * ? rich 
? ssjy^/t^fjjfflStfiiM* ^ js s» -? ft ft b: v < irPi^rftr. siicj; 50 
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S C DiSftJgje, ^7*0--7*K^M)S^tg«> If F ■ ft ^ D - 

jBSfctttfrp- •7 , *zho-7ii$«*tsuicv»8$Lu. 

A Y t 1 8 C DiSftJSitt . TGiSftiSflS. ?l/OA-M>7i- : /3>SM 

[ 0 0 4 4] 

*fgBf]c9«£%)©&ai£)* Cft I) 7 , t&«;5£l*JfiV ? ««* £1*8} t§*-*& 2 C V » 
»£ U II . 

[ 0 0 4 5 ] 10 

*56WO*4*©»ai«ftC3ifll7. *ife»®tt*tfiaB:5*ia»'i 2 4 b < 

. 1 z*fffi»* z 4«sm# £>) & £ b u . mmoKttii&ttgLYtzm&tii* ft**H t 

fl*5Bi<!) &ttC3E?>2fiBca£ll#^MbTl>SL)«lD]#i?>Z. *S £ b# ff| # 

[ 0 0 4 6 ] 

WVtfl . £ & > »IC«»ll7B:**iSt30~3 5CUK)!tf»* L<. * 20 
ICfiUTIJtSSSIt 2 0 - 2 5 t^tI<!)ffftJ III. L»Lttff>J. « « » R tt C 

Ukft ^ tL » 1 . 
[ 0 0 4 7 ] 

aswotfttasii^fi^tiaa U . sibis v it-* mam c»i . u 
*.#^7. tsssa 0 - sn t 1 1 . «aiMS^3t«- * a u % «s u»d*j) z . 

t»#SDNAt«IBtI. DNA<5fflW>£>:b7tt. fenffMn>X-1 00, K 
f-naK^MJ 1 )^ (SDS) «y9#lffl}8tt»Jtfl3l)ZDNAttlW»«V. >5 *)> 3 30 

[ 0 0 4 8 ] 

» S! V U7WiJ<5Igtl7i;il?llfeDNAt, »oIffi<?>«£»<3>DNAffi*!lti*ffl 
U»Z7 k 7'f7-tfill)ZIR';, *<iuH£?ftsu. 
[ 0 0 4 ?] 

PCRtt, -^HDNA*?)-**^*?)**. -*»DNAV?7n-H7:-y>7 
»J;»DNA#y*7-tfC«J;ZffllllttDNA<3>dJ5SVl)7tM 9;K9»';iSU?ftZ. 40 
7:- l J>7I8tt. » Ht , ?7 0- n7filtU^3?Mf F<i)iSSfi ( 
Tin) JlTCftttZ. Tmt*iD?5(B31iC&!0f * 2. I* W T <?> 5$ IC <fc M 

Tmt&ait3;?*#-??=Z (IB8l?Jat r;u<fSHO^MryFJ A3T* 
3K?»t?PCR. 1 3-431, 1 9 9 6 $. ( ft ) SlttfSff) . 
[ 0 0 5 0 ] 

Tm CC) = 4X(%GC) + 2X(%AT) - 2 n 

( % G C ) : <f !J32 7Mf KtOGCgl (%) 

( % A T ) : Zf'J^^n^f FtQATSI (%) 
n : <f 'J^3 9Mf h'<9!7 

[ 0 0 51] 50 



(10) 



JP 200+ 200 A 2004. 1.8 



U 3 . *JHtt. 1-5®PCRfflSJ6atC2ffli!t±07- ! 7'fY-. £ * £ t# i 

ffi®*BlC«t37'7>f7-*l«0lfflffiCtttZ7*747-tH*CftfflU7. PCR 
tX!U7t ill. 
[ 0 0 5 2 1 

HEPCRCfflUZ??^ Y-OEWtt. *«*fctt»llC»W7*#7*l7 

3V 1 ;. »o««ffi«ae**fctt^©-*t»wu»ZEMtis:iR07tsktt* ? . • 

?7-fY-VU7l6)8aat?!tt. -M^ICA^rI^5!t , --$"\-7 ( V *, I* . DD 

B J (DNA DoLta. Bom k of JcLPun) tfettRDP (Ri tosom 10 

a. I DcLtOLfca.se P r o J e c t ) ) < ill c J: ') JiSSIK * I c * #7 

H. ttft. J" R N At ti+lf 2 7-7 A Y - U 7 1* . W T © ft fi t> It M «S *l 7 II 
Z . 

[ 0 0 5 3 ] 

SSt«aib^Z7-5>fY-tt. 183 J-RNAilfc^Sfett^O-SJQKS'JcS-^l) 
7»M-**C*tf»*Ll). ^<!)J; ? 5?7^ Y-(5fflJf^fttn7B, 5' - ACT 
TTCGATGGTAGGATAG - 3 (l?iJS§1 ) # >5 S I ?7 -f Y - ^ 5 ' - T 
GATCGTCTTCGATCCCCTA - 3 ( E 9J * ^ 2 ) # i; 5 J ?7 ^ Y - ^ <5 
tt h- ft t> t± . fir «fcS*E?'J#^ 2 V 5 ' -CTGAGAAACGGCTACCACAT - 3 
' (IE? l J#^3)^(9ill^^t)tt«lf«l'itl73V';(K. MoLkimuroL. et ol 20 

I. (19 9 4). J. Meet. MicCot iol. , 40. 358-3 
64) . *%W<»&1£15 fee fifflt^V CftLi07-7>fY-C<fc';, %VY 

**4t3l^jBcmtlt3t'25jl7 8itQ1 88 ^ R N A it ^ V ^7f 

PCRClllib»ft, ^©PCR*%tt^6 8 7fcp-?i?)Z. i t4l i f^E5 l J#^2firi&f 
EW$^3lC*tfiSEM#^SZ-«S97 b 7>(Y-tPCRCfflllfc»aci*. ^ <?> 
PCRlttt6)6 0 0 i P?$)3. 
[ 0 0 5 4 ] 

fflBt^aiU#^7-7^Y->;UYf*> 5 ' -GTGCCAGCAGCCGCGGTA- 30 
3' (15!S^4) l>^Z?7^T - (TSuUo So-SoLki. et olI. 
(1996). PDA Journa-I of P lv a.)- mot c, e u t i oa. I So 
iences & Tecknolo?/. 5 1. 2 4 2 - 2 4 7 ) * 5 ' - A C G 
TCATCCCCACCTTCCTC-3' ( K ?'J & ^ 5 ) S^U-^T - (Kui 
CLen, et a. I . (1987). FEM8 MicfotioloJy L 
e t t e r S , 57, 1 9-24) V » * ft t> tt . fr<£c>ffi?'J#^4#>;S3 7-7 
4 Y - * 5 ' - AGGCCCGGGAACGTATTCAC - 3 ( BE W ^ 6 ) # >4 S 
J?7lY - (fidKu i CKen. et (xl.^^ll^-ftfrttttffl^tiYfi 1 ) 
. *%Bf)o>ft}£l3fcC®.mt-&Z)<»-t?Z. CH^?7-fY-E5'Jtt, '> £ < HA 
f ;U 7 Xhb?h:vH • AU'/i>, : /i-Ff^ - iJiyy- 40 

U 7 h □ y # X 00%-iJbT3r')« 6611 fc P * £ ® 

876 1 P91 68 rRNAlE^«niiitiC^7n. C <0 12 » . iffl B & Hi 
|(<)7j7-F?7lY-n7tt5' - AGAGTTTGATCCTGGCTCAG- 
3" (EPJI^7) (P. A. Eden et ol I . . Int. J. Sxst 
BoLcteNol. 41. 324(1991): W. G- WeiSfcu 
yf et ol I . . J. B olo t e r L o I . . 173. 697(1991) 
D. A. RelmcLn et olI.. Mo I . Microtiol 
. . 6. 1 801 (1 992) ) . 5 " -TCAAAKGAATTGACGGGGG 
C - 3 ' (E»*§8) (KttdTt^fJdGt/Tvt. D. A. Re I man et 50 
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OL I . , N. EnH . J. Meet.. 327. 2 9 3 ( 1 ? 9 2 ) : ft 
D. A. Re I mdn et a. I . . N. En? I. J. Med. 
323. 1 573 (1 9 90) ) , 5' -GAGGAAGGTGGGGATGAC 
GT-3' (B«#??) (» » D . A. Relhna.n et at.. N . E 
n f I . J. Med. . 323. 1 5 7 3 ( 1 ? H) ; fii^K. CUn 

et olI.. FEM8 Miofoliol. Lett. 48, 19(19 
89) ) syttffl^tl-Zfr'J. ^Ba«itlffl<^> , JA-77 b! 7>fY->JUTtt5 , -GGAC 
TACCAGGGTATCTAAT- 3 ( E « # ^ 1 0 ) ( » » D . A. Relm 
an et oil. , N . En»l. J. Med,. . 327. 293(19 
? 2 ) : *r «fc » K . H. Wilson et a I . J. Clin. Mi & ^ 

0 fc i O I . 2 8. 1 94 2 (1 9 9 0) ) 5' -GGTTACCTTGTTACG 
ACTT-3 ' 1 ) (ffiiP. A. Eden et ol I . . ; B9*SW 

G. We i sUCJ et a. I . ;ft£Z/m%>T). A. Re I man e 
ta.1 . , Mol. MicToiiol. . 6. 1801 (H?2))5Vff 

n mi ? in . 

[ 0 0 5 5 ] 

iffl S <9 10 15 7' 7 >f 7 - K 5'J * , SB 1 <i>1 63 CRNAfifi^CfflStU h Q 1 88 
rRNA»fi^E5!)V<!)ffl|Bltttte 0XaT^*<. it3)5PCRO)f fttlRttlffiH 
h <5> 1 88 J* RNAttfi^BitfflfiHi^tlZC Vttttl). * . S®0ffil2 7'7^Y- 

fc*BrtftfMtt?-fl.ZC*l**l>. PCROftftltSSIICJiVJIIfitrtHI?. 
[ 0 0 5 6 ] 

*5e«$>*£»0ttina»ca)rll7. P C R CJ; ') D N AHr^ (PCRI®) 

I*. 3»»C*iil)T-*«C«*r*lTlH55»K:«fcU, tfi&t 1 Z 2 . PCR 

ft ft mmr a - ? * m i) 2 a 4 t v r 4 v - y a y 7 * v << < tfeRPCR-EL i s 
Aftayofcfr&cJMfz&WGttfflfctJifflTZcfctf?**. PCR^Ji+itn^D 
n a »r >t (pcri») <^)mSie?|JtDNA5/-^>^-?S*rt^c^lud; , ), ii<!) 
P]5£eqJ&-?ifcZ}:£*,miZ. 
[ 0 0 5 7 ] 

A^7 ,| jy^-tr-=y 3 >7vt2^^^^tCtS. PCRjittt^tt^^-SJ^EJlJC^UT 
MTtt, ^^»CJyi|-7a^«ffl7-tlIi?)'i*P3«iat? l JffitZC^^-f? : . fe**.f# 

i*ettJtH:77*7r/h-7t«it3u)£»?n. 7 ;u a >j * x 

77 ?-tfSV<i>BlitlIt«l!i>;U7£fflt3i§£lCa> pcR*»v«»7'Ci-7 , *t 
A^7*uy^-tr--7 3 >rtt, If * >: ^ 9 * H ( X & ft K . ®*®H^fe(SfS3t!»S«y 

) vt&jsrtt. Ti)?iS95?e, * fet*fg*«y t»ai r z c v ic* «; . pcr 

1 » t « m t ? c * # -? * 3 . 

[ 0 0 5 8 ] 

PCR-EL I 8A$<i)i&, ^ V ^ «: . PCR*i+i9PftC7'D , *7 7-Z> (DIG)"? 
aau*.»St»';^*tt, o II"? D IGC«t?tt#tBUZELI 8Atfi5?e): 
C J: ') , PCR&^t&W-fSCVtf-??*. 
[ 0 0 5 9 ] 

JHi<!>J;?CL7PCRl»»«M?Afeiie tt , |g, fi«*ll». EBBS. HiiJRtfctt 

[ 0 0 6 0 ] 

U<97tt«H. 
[ 0 0 6 1 ] 
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[ x ft m ] 

JUTCEttUfeGPSft**, LP*!IR«ft*&8CD»tt**ttV®aiitt«JZ*C»* 
* , YODf 1-7. C>-t2yh«V<?)S^R-r^T. *B5C^-h7U-7 , Sffi(l 

2 It, 20*1) U . ^f>i3lHfi-7H:, B* / \?f->-T"Yy*>y7 
(*) H . HD7#§FALCON 2 0 7 5 tfflllJ£. SFSIJ 'J HCll Ttt , Xft 

flj 1 IC fit) 7 , 7 A- 3 (FUkd)ttS, 3?^D7#^60035, XftflJ2~4lCifr 
U7, *a**6SlS£ (tt) H. J^D7#? 1 66-03545tffll>fe. >T y 7* 0 A ) 

-Aflioi^ /-;kj, tft^rft. ft**6*i^ (*) s> hd7S^i 66-04 

836, ftJ;C/?D*tt*l3l (tt) H, HD7I§ 0 5 7 - 0 0 4 5 6 t lilt. TE 
( P H 8 . 0) CHU 7tt. SSS« 1 C* 117. Z y (*) It, HD7§§ 10 

31 6-90025, £fttfJ2~4C<Jrl)7, Z y 7 7 1 - > ( * ) H . 2 ? □ 7 # ^ 0 
057?Jtffll)fc. aiCB07tt. *»fl1 Cfil)7. HfiO. 2 U m © ft fl| ( 
tIK-'jn ( ft ) H . HD7I? 1 3 1 07-47-ACN) . £ ft flj 2 ~ 4 IC ft I ) 
"7 . JLSO. 2 U m <<> @ @ ( * - * ( « ) H . MD7f§4 8 0 3 ) . X ft #J 5 IZ ft 
I) 7 , Jl & 0 . 4 5 U m © JgM (tibh ^OZ ( * ) H . HD7S§1 3 1 06-4 
7-ACN) . X ft 91 6 IC ft I) 7 . JU2 0 . 45UITK9 iS H ( * * h 'J ^ 7 ( * ) X . 

3 * □ 7 * * 1 3 1 0 6-47-ACN) ft J; ^ JL « 0 . 2 U m <<> i& K ( * - A, C * ) 
X,?J?C]7§^48 0 3).XftflJ7tCftU7}U10. 2 2 U m <9 Bi ( § 'J 7 ( 
tt ) H . HD7S?AT8MTTD60) tSllfe. 7a»-*^-»J;aY:« 

- K U , 7(--A>fy7Si? ( * ) » . HD7l§KGS-4'ITFffJ;&7FA> 20 
xvn3 ( ft ) H . S§KM-3tffll)t. t* -f 7 X * - 7- (ffyy-Hlfc*) B . 
777>S, HD7#§GI- 0 4 5 7-05tSl!JE. $L)7Uy7Z(I5S*:y 
^>\yh"MillifleX ^I^-iT-— I I^SIBI ii)3VJ;^7r7-'7-(iE5t*:M 
FPP 7?7^-aii) tt , ^ tl Y ft , 5= 'J >lv 7 ( tt ) S. HD7S§MXP82 
001 5, 3»*&(*-;i, (tt) H. 35D7S?Y- 0 7 0 5 - 2 7fflUt. l7-t> 
77-H7, M Air T$')*7t^ - (5 'J * 7 ( ft ) H . J?D7l^AT 
AS PLR0 1 ) t ffl U . «S Sffl 5L -y- > 7- 'J > 7" 7- U - f- f* , § V 7 ( * ) XL 77 9 O 
7f §ATAH EAD0 1 tfflllfe. P CRf -T*f -f ? 7-MPtt. S>I& Ctt) 
H . !*TPi 0 0 0 tlll. *7D^F^7tt, 7735/ C tt ) H . 1 # D S - 3 0 
0 (M) t ffl II . 8YBR GreenClUtt, Xftfll 1 ft «fc C# 5 C ft I) 7 . SY 30 
BR Greeni (X 1 0 0 0 0 ) (SIS (I) S. D-PS?F05 1 3) , HIS 
#J2~4ft<£&f6lZftll7, SYBR Green ( BMAttS, MD7S§ 5 0 5 1 
3 ) t ffi Ufc. 
C 0 0 6 2 ] 
XftflJ 1 

(A) H ft t 1 * C , GP«»*» (7I")1. 7- h 7 $ & J§ * ( » * ) ( 3 * & H 
( ** ) £L HD7§§3n- 0 0 2 2 5 ) 28. 5 9" / ® #6 7* 1 I) 1 0 m I t * it 

u * . ore. HGP»*«»ci> ! /y - 7m:ii>x (afsfcAfgntif^mizftitz 

SSI^I FO 1 5 9 4 11) ©□D:-HBtSlU, C^vf< >7CJ;'JH$t 40 
3t^fC^fl57-tt^o C O B « t . II (D25) C?1 8 »t fH *S ft U £ . 
[ 0 0 6 3 ] 

(B) ttftt 1 0 *IC . GP)SftJ&it5t?m I r o *ft U £. GPfttttfJBtfrfcUfc 
<D 1 *C . Y >f 9D^v h t ffl I) 7 Idle (A) 7al & U £K it 1 m I t $i 7JQ U 7 

>g £ U , 10ft#JR»tSHKO£. f v 7- 1 £ * U , »*H*CL7. 10 1 0 ft*RI 
»tS2*?*Rt»';JBU;5.. JUT, X ftflJ 1 IZ ft II 7 tt . 1 0 e ~1 0 1 °ft*«i 

[ 0 0 6 4 ] 

(C) §12 2 5m I >JDZJf 7i-76*^ftTftC, -7 V » it A » ( J 
RHAU^U7-7-Xtt ( JRH Biosciences. Inc. ) R) t 8 50 
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%§ltZG(-eentS«!(G/"een+3%FB8) 15 0ml tAti, ? >i C > 
u t- h t A v y . \zv v y*t *v 7 y&j-v v y 4 7 t * 9 z 

Vl_y *) h ( ) & , 3 * □ 7" # ^ 1 5240-09 6, il^IS : ZH/?h70> 
1 0 0 u ? / m I , M V U > 1 OOSt/m I , 7>J7y->>B 0. 2 5 u ? 
/ml ) 1. 5m I t&fa-y'lC&JtDU, iS£ b oil?, mi IE (B) b £ 1 

0 8 ~ 1 O 1 "ftSStaftt'ttlYtll. Otn I fT^JlU, ii£ b 2 ft , 
0»fc«;cGP}I#*»i. om I tiJii^t<5t - UT<7:>hD-AHfc. 

[ 0 0 6 5 ] 

3UI 0 . 2 U m <9 llt7<**-**r-Ci!y FU. Tllf7 -t 
YZ*-AKCCvhUfe. "3 * C , 50mlC^yhtffll)TiilE(C)-?iHliU^-!f 
>7-^50mlt77*JHCAft.-t^7*3l 3§ b . 31 ittT-iJCZEIilViBU 

[ 0 0 6 6 ] 

< it H © 'J > 7 > 

LP^^JSCLP^^Jgry^^j ( B * S * ( ft ) & , J^D7§^3? 7 - 0 0 2 8 

i)2*/jatt?K2i,«i*as^ i ;'\7-h> 1 9 / i . u ?/ f y 0.79-/1, 

at'jyjlt-hSO 2 0 % / I . PH7. 0 ~ 7 . 4) BOffil t77UC»lDU. 
Til-? 1 * 31 i&T^C^ICfc'J, 7 7 ?I^WSt l J)'n^. |5]^0 l J>7tr^lU2 

1 a ig u . 

[ 0 0 6 7 ] 

«3I Aft. OfivF? HKtJMJJeO. 3 Otn I <5GP)fiftffi«tAtl^5 om I 
IlttC a K t » » U . ->ll?II (25t) ? - * (1 5 ~ 2 0 ■* IB > . fS ^ iS * 
t SBS b JE. 
[ 0 0 6 8 ] 

<a# s> laiR > 

-«tSIU fc« , OCvl-CfcVGP >8ft*§*# >i aKt3Rii«ICl»*U^.GP« 

ft « « t ft <b l (2 0 0 0 J, i o»n) . ±at»»c»sufe. att i . o m i © 

PBS (-) ClSb, SSltYl9Df i-7Cib^. YHDf i-7t4t? 
ft A L (1 50009, 1 0 # H ) . l»t##CSSfS Ife. 
[ 0 0 6 ?] 

< P C R ffl©ftl!<9lB&> 

§YODf i-7CSliS (1 00mM MJ7-HCI (PHI. 5). 30mM 
E D T A • 2 Nol. 0. 5% (11/91) SDS) t 1 00U I fT^iDU, ffiftt S 
» U . JItv ^X^ + t-IC^'JifttStM b . Til?, 1 0 0t?1 5 # ft! 
^>+a'X--7 3>U^. SY^Df i-7C2. 5 M<5!fl J 'J 1 OOUl 

t 8 ft] , ffi £ b *. <9 , ^^y^lO+i^-^^Li. *YODf i-7t 
4t?SJta (1 2000rPhn, B »IB) . litiOU7^Dfi-7C#Ufe. 
±»>£Hl©'fy7'DA/-^t*JDU. DNA<5a8*t»fe. *YODfi-7t 

(Hoooi-pm, io*in).»»c±i*ti»*u*. on?. ? ? % x ? y 

- ;i/ 0 . 5m I t^lOL. iiei^<9^, 4t-?S/LU 7 ( 1 5 0 0 0 )"Pm, I 0*1 
) ± 3* t Hi * L . fl!R»i:70Xl?y-^0. 5ml tiiJlb, il S b £ © , 7 >i 
C 4 G 7- ft J& b 1 (1 5 0 0 0 f P m , 1 0*1) ± 5» t » £ U . ItlttH-A-^ 
*;i/±?(i<tt*?-tt*.<?)^. 50UI<J)TE(PH8. 0 ) t » JO b . DNAtlSl 

[ 0 0 7 0 ] 

< P C R > 

&J6>Ba»50U I tO. 2m I <9PCRfi-7-|ClB^U. * ± ? * » U . * fi G 

» 3> ffl fl? I* . 5 U I © (1 OX) PCRSffiiS(T0Lq7l , vU/7--t?<9ttlcS J ) . 4 U I 
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0c(,NTP®£)$(TOLqtf l ,l*7--tr<J>ttg 1 i J ), 7- 7^7-^0. 3 U M . 2 . 5 U 
I Q> S* B D N A . 0 . 25ul<9T0Lq*'J*7--tr(5U/Ul) (£»»(*)«, 
HD79§RO 0 1 A) fi<fcfrM*6}K-?&2. ?7-f 7-HTtt, IE § 1 ft £ ?> 
B?!»§ZC5rBJ"Jt*tZ Zi®?7n-tll))£. * . aSDNAHTtt, 

nmw\ Q<pcRS©»S0iB«>c*t)TSB»rti^»>y^ • 7 *• c * > x i F 

0 1 5 9 4 itt© D N A t ffl I) fe. * £ M #J ? ffl I) £ cL N T P 1 ft ft It . <L A T 
P. oLTT P . oLCTPfit&(iGTPtS2. B mMSSt . 

[ 0 0 7 1 ] 

PORt-7i^'(9 7- MPC&PCRf i-7tCy hi, Tf5)?D77/»?PC 

RtsiSbfe. u 7. pcRtt> ut-?5tiot i^--y 3 >i, o 10 

II?? 5t?45»ffl. 5 6C?1 ftffift 2t?Z*Bt 1 f ^HU7Cftt 

8ot-f7*fisi). 7 ij c 7 2 1? 1 o m-m 4 y * i \ - i/ 3 y t z z: Ytnmi 

[ 0 0 7 2 ] 

<7j , D-xiaisa> 

fttt A v 7 7 - (1XTAE) t . o?*Q)«i;?ICbTiSSUfe. 9. 6 * <<> f- 'J 7. ■ H C 

1 (PH8. 0). 1. 48HEDTAJ(J;&2. 28ml ^KUtjSttPK 1900m 
I IC 8 8? b . 1N<5NdOH?»)StPH8. 1 IC $ S U £ o> T . T-iJcattfctJOX, 

72 0 0 0 ml Hfe. 20 
[ 0 0 7 3 ] 

milEPCRS3»50u I CI 0 U I fi)D-?/>7Av77 - (7Dt7i/-Jl7*- 
0. 2 5% (ii/i§) , Cil/fl) . JStt ?K ) fJO^Tiift 

U . oil?. Cft'J(!)t)'?*Z0U I t7#D-X^ib ( 7 # □ - Z S C:va!> s / 
->(*)«. HD7§§3 1 2-01 193) 1. 2J/1XTAE 100ml) 
CD-7<>71, 1 0 0 V 7 2 5 # 1 , *«»tttX»Ufc. 
[ 0 0 7 4 ] 
<PCRI»9*6> 

1 0 Oln I <?1 XTAECSYBR Gfeenl (X 1 0 0 0 0 ) tl Oul Jit. S 

. Til"?. 7#0-Ztrn,C\JV ( A. = 2 5 4 n m ) t 98 « U . ^DO'i^tl 
U75StI«l^. 
[ 0 0 7 5 ] 

PCRl»<i)*6(i)«SI, 1 0 6 1S#8!S>&ftJ;?>1 0 7 1S#SRS)S*mJ>7 , r ■ 7 ^ 
Cty 7. IFO 1 5 9 4 ffifc® D N A#«ffi t Xl fe . W. T <9 & it #J IC IE «! <9 «fe ? C - 
1 0 1 ft3fi5KS5$*<i)£BIXli 1 ffl? ft o 
[ 0 0 7 6 ] 
ttftfil 1 

Xffifl19lift<?>iliK (B) IC^UT^SUfe#^ffiiS+9iS^t> WT®»«i*CJ; 
'Jltbfe. tsftt. it IB 1 o 5 ~ 1 o 1 H#«i)Siml tlfl90mmy + -l/ 40 

C ft ft U ( n = 2 ) . * V f - U C . ^-h7l/-7"^45t:iC«JIU7l)^^7D- 
•7 , h-^H«^Jg«5(t7-D--7 , H"^JIi«^Jg«(»*) (B*H* (tt) H. * * □ 
7^^390-01 01 1) 32. 5 * / itfl&7K 500ml) t I 5m If-)*at7, 

72 5t9 0 + i'\-^7JSSl^. 8ft»>J4B«cfir*&f5B*C. PJfcT tl □ 

[ 0 0 7 7 3 

i o'l#«iicstft7i)'yy-7*i;i>7 ifo 1594® 

tt It Hi 7 ft o *. . 

[ 0 0 7 8 ] 50 
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nmm 2 

< a « o) m h > 

(A) - 7*C*>7 IFO 1 6 ?4l*<PDD:-11t8Kl,. t7 

□ - • 7 f immKi%® (Httoi 1 * H*ctt in icift u > s o t:-? Z 4 i* HI J§* U 

[ 0 0 7 9 ] 

(B) Kit* 1 0*12, GP)S#tg«!t?m I U fc. GP»**»t»aUi 

sstsa* 0 1 *ic . mile (a) ?>s«LfeDD:-tf ^a;^-??^-?*^^!^ 
1 om I e v h?itSi5L7 1 oftSKBtSBIilfc. # >4 ti £ S >$ 1 m I t . GP 

«#**t*aufe««*©i*cY^9ne^vht»uT*JDU7yidu, i o 2 ft 

t » V » U . K T , H6ffJ2C3<ll7tt 1 0 5 ~ 1 0 8 ffi#«B*t«fflUfe. 
[ 0 0 8 0 ] 

(C) g 1 2 2 5 m I Q : /03CD:^bf i-71 $C. 1 8 0m I O G P J§ * t A 
, * H C . 50tn?/tn I (!)ir>nr>> (OChD7i> ( * ) H . * 9 □ 7 » 

^ 1 5750-060) ft,£^250u*/ml<3>7>*x'J : />B (OCFD'/i) 
(tt) $ > * * □ 1 5290-01 8) t^ttYtl^OOUItfcAlU, & 0 £ 

[ 0 0 8 1 ] 

<mmo> m> 

§ l J7bv7XC7y?5-ttiv U, ")ll?JLfi0. 2 U m 0 81t5lilfe77 
H?7y?*-CfivF^. ^riC, Z5ffi I etvl»tlU7»lE (C) ?i»L 
£GPiS#*a#30m I ft (B) ? SB K U 1 0 5 ft * R B 5S 1 . 0m I tttlttl 

77**cAft7idu. * 3i auj*. 1 o 6 ~ 1 o 8 is*iRiiacoii7t . ran* c 

Mkft * tt o . 5 ft, #Rl«<P»fc , JCGP«#tf*t1. Oml^AOUfetQt. 
[ 0 0 8 2 ] 

< jfi « © y > x > 

LP#«i« (Xttffl 1 * |B|*CfFK) 50mi t77**C*llll/. -a u?*3l Jit? 
[ 0 0 8 3 ] 

< «KlZlll£?4lfcltt®ttft> 

% 31 Aft. Ot^7 iBtS')«l;. 25inl<9GPlft**tAtlfeB0tnl 

a a: if c a h t » » u . ou?$acz5t:)?zoi*ia.SY?««tsiiiu*.. 

[ 0 0 8 4 ] 

©mR> 

**« . e>-eyKc«fcVGP»#j**»«j nntaiifcicRSufe. G?m&&®-$ 

a A U ( 1 3 1 0 f , 1 0*1) . lilt»»C»ibjt. ttltl. 0m I <9PB8 c 
-) C 1 59 U . ISItT^Df i-7C#lfe. Y^9Df i-7t4t?l/H ( 
1 61 CO?, 1 0 # H ) . ±at»»C»£Ufe. 
[ 0 0 8 5 ] 

< p cRmo)®mo>m$i> 

PCRI<!)IS<!)i9Stt, * * 08 1 <5<ffi#0iIiR>IC3Vl)Tl51iRr4lfeH*<?)tt;^ , >'IC 
. nVt9l2.<D<&&<9®tiL>Efi VZE&ttLiLm&S&mt H3.#tts S55^J1©<P 
CRffl9f§S<9lli&>>:[fi]«ICff«o;fe. 
[ 0 0 8 6 ] 

< P C R > 

tt . H]G&0J19<PCR>>:[B]«Q>*#-?ff2^fc. 
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[ 0 0 8 7 3 

<7#D-ZlS3*ft> 

7^n-xia}*ibtt. nmmi ^pci^cairuTJiwrtifePCRta^ttfcvc 
. s«fls 2 p c r >c» i) 7««r*ifep c R*» t t ? a»tt. nm&n a>< 

7#D-X!S3*»>>!lB]45jlCft«o;fe. 
[ 0 0 8 8 ] 

< P C RifK!)ie> 

1 00m I ©1 XTAEICSYBR GCeent 1 On I ffl . ^eifitHS U fe. 1 
-XiTACUV ( A. = 2 5 4 n m ) t K t§ 0 , I^DO'JX^tSilTlRtSlbfe 10 
[ 0 0 8 ?] 

PCRltt£!)l6(5«SS, I 0 5 ft, 10 8 -f§^J;^10''-fS#^B)S»H^>=r-?*-7 
IFO 1 5 MiS<5DNA»ilfi7ft^. 

[ 0 0 9 0 ] 
StiaflJ 2 

S2&#J2<i>B>$<9a8& (B) cfli»7aBKLfc*«fl»'P0£liftt. JKT0S*»CJ; 
'JitUfe. t « t , Mu IE 1 0 5 ~ 1 0 8 «S»RiiSl rti I tI8?0mrni/r-H: 
*SU (1 0 5 ft, 1 0 6 ft «r «fc ZM 0 8 ft*liRB)Sc^U-Zt3:n = 2. 1 0 7 ft * *R 
S)SlCHU7ttn = 4) . ft V * - UC . ^-(-7U-7-^50tlC«tlUTl)fe^7'n 20 

-•rnat^tt* ( * « «i 1 ^ Ri * c « ) t 1 4m ir^aiT. g^cis u 

, $^#0<t-tZ£-?]&SL;fe. *^»BftU*.©t. ft-7-c-L/tffllU-72 5t:©^ 
>*i^-^n?«tUJ£. tf*#iJ4BfcaifJ:Z*5BttC. MntDD:-Stl 

[ 0 0 9 1 ] 

H 5£ © «S S . 10 5 fi, 10 6 ftft<fc&M0 7 ft#ifliffi>&C3£tl2a=i£l*, 'tftYft 
, 1 1 HI, 9. 5mft£Z/Z. B«?ft-j*. 
[ 0 0 9 2 ] 
S^ffl 3 

< 1 )$ <9 13 & > 30 

(A) tviDY'fcx-cncyi(8a.c&Uromyces cefevis 
i cl e ) (7^J^M?IJ^f-n^-73>(AmeriocLn Type C 
ulture Col lection) cfiit IJfi**ATCC ?763I«)<5D 

□ z- ifltsiu , vru- ■ 7* h imm^isw (hbpj i * Ruicrest) ciiu, 

3 2t-?24Bf^tS«U^. 
[ 0 0 9 3 ] 

(B) ttKt 1 0 *E. GPi8#*SilSt9lYi I r o »ft U fe. GP******aUfe 
tt»f © 1 *c . Sul5 (A) ?*tUJfe:D:-t7*4X**-?Z*-?*tail. 

1 om i CHvh?itii5i7i oft^isttssu*. iufein m i * . gp 
«ft**t»aufctt«*© i *cy ^ ? ne^ v k t Hi)7*Jtou 7»au . io 2 ft 40 

#!R>ftH3&U;fe. f y?tX*L. *«H*C17. 10 8 ftS*f!BiBit#2£-?^SR 
tft'JSUfe. W. T , £ M 3 IC ft II 7 (* 1 0 4 ~ 1 0 8 ft#*RB>StiSEU;fe. 
[ 0 0 9 4 ] 

(C) S1225IY1 I <D3/ , *>3fDZ;&^?i-7 , 1*K:. 1 8 0 hn I O G P Jft J8 t A 
ft > r>5C. 5Om»/ml0ir>*7'r5'>(>l , >Chn;/ , x> ( * ) » . 

^ 1 5750-060) SJ;6f250(i?/iTil(i)7>*f l JV>B ( < > C h □ V x > 
( tt ) K . H07«?1 5290-01 8) t^tLYtL900U I t £ in 0 . SS £ U £ 



[ 0 0 9 5 ] 



50 
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5 l )7l/v^i:7y?^-tC y M l oll?JLSO. 2 U m <9 iSitgtLi77 
nt7>"?>-CCyHJfe. Z 5m I -\ y h 1 1 II 7 SU S (C) 

fcGP«#rt»8 0mlft£Z*(B)-?iHHUfc1 0 4 ft 3p !R ® >£ 1 . 0 m I t ^ tl *t tl 
77*;HCA*lTi6GU.*^T*3l life. 10 5 ~10 8 fg^^S)SlC-3t)Tt« 
H*c*fftff«?fe. S ft < ycGP»#«JStl. Om lillDl^t 

[ 0 0 9 6 ] 

< il SI 9 'J > 7 > 

*yy*^-KAUt»» r 7 4 zr j ( a * * * ( ft ) H . HD7t§3 ? 5-0 1 56 
1 ) Si 0 Om I t7'J>T-^3>?7 7?^c)iaib, jlt^cVlCJ; 10 

'J, 7 7^)l9Wlt l J>7Lfe. H«®»ttt*'iC2Elli , JfflL. £ W 3 0 0 m I <5 
ft # * ? llt^ZUfe. 
[ 0 0 9 7 ] 

31 ISI, »HtK'J£L.3 0ml<3>GP«ft»*-fAftfc6 0ml 

title ia«ta*u. -3ii?sa(25t)-?2o*iB.«v?j&*t5iMi,fc. 

[ 0 0 9 8 ] 

* ft * . Ofly HCi'JGPia*«»#H JSffitlS^Cl^^Ufe. G P & *B # t 
a JB U (2 0 0 0 ^, 1 0 * HI) . ±3lt»»C»*L*.. ttltl. 0ft!<5PB8 ( 20 
-) C S 5S U . i»»t7^Df i-7C*l,fe. TODf i-7t4C?a«U ( 
1 5 0 0 0 ?, 1 0 * H ) , ±5Jlt»»cHi£U£. 
[ 0 0 9 9 ] 

< P C R ffl ©US <9t8S> 

PCRffl<i>f$!ti>a8&f*. X ft OM <9<l#9ISiR>Cftl>TlS&?tt;feS#ci>tt:fc> , ,IIC 

. xiifls ©<«#©Htt>c»u7natftfc«#t«iir zeal*, *jhhi p 

CRffl<9ft§<9!«>>![i]«ICf7«o;fe. 
[01 00] 

< P C R > 

PCRtt, l^i6SWl<i)<PCRfflCi)ai(i)^S>Cftl)T^Sr^^aSDNACi)^t) 1 ; 30 

tt,*M«n®<pcR>vraa<?)*#?ff«-3fe. 

[0101] 

<7ara-z«a»i»> 

/ya-xiiijitt, ss&#J 1 ©<PCR>icftiiTiS'ir^fePCR^it»©«^ , ;c 
, *afl8®<pcR>c»ii7jmriifePCRi*t*«tJs#tt. %T&m\<o< 
7#n-7«Sij»»>*|B]&cff£^;fe. 

[0102] 

<PCRl®£i)afe> 

1 0Oml<91XTAEIC8YBR G^eent] 0 U I ID % , ^eittlffl^U^. « 40 

»ft»*©7arn-7y^t»e«c«»u . "iHf-? 2 *nttt r ttfc. on?. 7#n 

-Zir*CUV (;=Z54ntn) 1 1 ttU . iTDO'J^^tlliTlStWbfe 
[01 03] 

PCR*»<3>3ie<l>ttS, 1 0 4 ft , 1 0 5 ft . 10 6 ftftJ;&M0 7 ft^!K«>$?}mf 
y^□Y-f^2X•^2^t: , 5/ X ATCC V 7 6 3il0DNA^Hllirilfe. 10 8 ft 
^^ffiiS»mS^y^aY^-t27--t2UC* ; yX ATCC ? 7 6 3 11 9 D N Att^f 

[0104] 

ta^ms 50 
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'iltLfe. r tt ft t , BO 15 1 0 4 ~ 1 0 8 iS^Siill m I tilHuifriVf-l/C 
«• ft u ( n = 8 ) . ftfr-i/c, ?f-hn-7«5 oCci^UTiifet/n- • 
7-h-^iig*^tiJfi ( * is «i 1 >£ n « c ft k ) 1 1 4m ifTtan, s #c m u , * 

[01 05] 

XI £ 9 tt iR . 1 0 4 ft . 1 0 6 ft . 1 O 6 0 MURlifi C§S H I 4 IStt 

. tft-rtl. 1 0 0 fllJH± . 42. 3 fl. 2. 8 fflft «fcZ* 0 . 3 <B?*> -> fe. 1 0 8 ft# 10 

[01 06] 

Sa§flJ4 

(a) sun* 1 *c. Gpm»i%m cnm&n v H*cft»> i o m i t *» u £. o 

I^IFO 3302211*) QB*»J:»l?tf ^**-?U-?»t«lU. 
GPfcfttfJBcSJSLfc. C<3liSt, 2 5t:-?2 0«^iSftU*.. 
[0107] 

(B) stJUif 5 *c. g p 5»#«»t ? m i r->»a L G P »#««t *a u *.a 20 

»f <5 1 5m I C^y htflii7«E (A) ?PSLfel)Sl m I t^tob 7i§£ 

0 , 10ft*«*tSB»Ufe. C^vhtX*b.J!l*|fi|«CL7. 1 0 3 ft # ffi >£ t 
ttZS-ftflRtlt'JJBUfc. IT, £ftfl!4cail)7ttMie (A) 7-iSl£S® ( JK % 

) ~i o J f&^ffiiistfsbfe. 

[01 08] 

<®mQ a> 

§ l J71/v7XC75 , 7^-tCyhU, O II 7- JL ft 0 . 2um<9 HtHlbfe7 7 
Ht7y7»-CCyH/fe. TfC, 25ftll C ^ y f- t i II 7 G P iSft JS« 3 0 m 

1 (B) 7- IS & L £ ffi >$ ( « » ) 1. 0m I t 4 tHYft77*yUCAft-7iBfcU. 
T-*7*3I JS U 1 0' ~ 1 0 3 ft*p3Rffi)$Coll7t, HttClifttfltt^fc. « 30 
». #«l«<9#fi'JCGP»#«*t1. Oml^iDU^e^t. 2#T<7-Z>l~n 

- A- * U • 
[010?] 

< » « © y > 7 > 

S«fl4CJi(ll7B«t4»ltt«I0 4!#-)fe<?>?, 77*JK?>n«ty>ZUtt»-5*. 
[01 1 0 ] 

* 31 jfi ft . ncvF? a « t » « u . 30m i9GPifift)i«tAjife5omi 

JttttC ffl«t»»U.TU?Z7t?20«tlH.Mi*7*&*tfSlfcUfc. 40 
[01 1 1 ] 

j§«« . e>«» hc«fcVGP»ft«*#«j antasttcHtaufc. g p ssftjgjtst 

« U ( 1 3 1 0 f . 10*IB).±«t»#Cl»Sb*. 3ECBt1. Orti I (5PB8 C 
-) C M 33 U , IMtYODf i-7ClUfe. YODf i-7't4t7lia ( 
1 6 1 0 0?, 1 0 H ) . ±$it$#Cl&£U;fe.. 
[01 1 2 ] 

< P C Rffl©»l9iaSi> 

PCRffl<D»S<?>aH«tt. X ft fll 1 <?)<ffi#(9SltR>IC?yi)TIBl^r^feffiff0Wft , ;iC 

. S»W4«?)<aH*©iaiR>ca3rilTniRrtLfellfl:tffirat?a»tt. * is flJ 1 <?>< P 50 
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[0113] 

<PCR> 

C . * * « 4 © < P CRE<?>H£0^&>CftU-7!li8?ftfcitS!DNAt«fi3*? li # 
K. SlfifiSl®<PCR>VlB|«©*#-?fi«-5*. 
[01 14] 

<7#D-Z1S3*»> 

7JD-XiS;ifitt, £ Jts flJ 1 <9< P C R >C J( II 7ii? tl^ P C RI» ©ttft 9 C 
. 3J*«i4«)<PCR>C»U7JHirftfePCR«»t«StJ8#tt. fll 1 <5< 10 
7#D-X*M;a»>>:[B]&ICfi2^;fe. 
[0115] 
< P C R £^9$ 6 > 

1 00m I <9 1 XTAEICSYBR Greentl Ou I in *. . SiSJitSIKU^. V 
Jl»lb«<57»n-Zir^t»e3tC»*b . slBf? 2 7 ttfc. Til?, 7J0 
- X 7" ;UC U V ( A. = 2 5 4 n m ) tSMb, *7D-( F ^7tlll7?It««Ui 

[01 1 6 ] 

PCR*»0Sfi<?>B». 1ft. 10ft, 10 z ft»J:&MO s ft#WH»»'J7Z*UU 
t;i/X-7$^^7 I FO 3 3 0 2 2 il<5DNAtfiHi71lfe. 20 
[0117] 

7XM^ibZ • 75^^ IFO 8 8 0 2 ZittttlStttE^tliStJiC 

t C "? . 7^i¥)lZ • 7 $• # * X I FO 3 30 2 2 SSo)#»!i)Ss)^XiI^ 
:DZ-R (of u) ■?St9?tt«<. DNAl?*aUfe. tSftt, 1ft. 10ft 
, 1 0 2 ft ft £ 1 0 3 ft#$®&<9PCRS3flS ( D N A ) tfflMU ( £ » ffl 1 * |5] « 
) C 9 HI 8 U I tY^9Df i-7CAft. TE7 2u I V S £ U T 1 0 ft * U £ . 

-;i,*-K, SSDU 6 4 0 ) tfflllTlSl^. DNAlt*W?atta**C^J0? 30 

KOUMtvFJ A1T*^S»f<i)S«, 61-621. 1 9 9 5 5. C « ) * 

[01 1 8 ] 

2 * II D N A ( U f / U I) = ( 2 6 0 ntn**I) X 0 . 0 5 X# ft ^ 
[01 1 9 ] 

260nm<3>**B<3>iW£<S>tt». 1ft. 10ft. 10 2 ftfiJ;&M0 3 ft#^S>fi::3 
ttlZ7XMl,fiU-7$jn IFO 3 3 0 2 2 lf ©DNAiU^tlYtlO. 
9ut, 0. 67U?. 68. 3 n ? ft <£ £*4 . 25n^Ji 7 ^. ^CJCU^, 77 
\)\, d rl\,Z-7^1T J 7X IFO 3 3 0 2 2lt<PDNAi*4. 25n^^^W.(ol 40 

[01 20] 

(d) a*«i*c, s c d«#«* ( y * e- >• a-iM >• 5>*x z !•»*** 

(B*S1 (I) S, HD7t§8?6-00??1) 8. 5£/jS*6?K 5 0 0hnl) 

i om i nait. ore. s s c d * # ** c a ? ji, x ■ * 7 t ;u z (mssa^b 

l^JfCftitSSKS^lFO 3 1 34) © □ □ Z - 1 « t »* U . f^y f 
[0121] 50 . 
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( E ) aitS&g10*IC> 8CD«fttf*t?mir-3fraUfc. 8CD»***t»2 
Ufc«*t01*C. Y-f ?DC*«y htfflll7llli! CD) "? 18 & U £ 1 58 1 rm I t 5£ * 
LTl&l, 1 0 feftWrntmSHj fc . f v?tit»l, »IH«CU7. 1 0 8 -fS#!R 
BWtttJf^SSitllUiBU*.. i!iLT. SJSffl 5 C 3» l) Ttt . 1 0 5 ~ 1 0 8 te^S 

[01 22] 

( F ) 2 5m I <5 ; /OJD:3^f i-ra*^^ 1 ?^:, 1 5 0 m I <<> G 

een + 3%FBStAti> 7 mc , try 97 4 yy (OCFD-/i> ( * ) 
D7S? 1 57 50-0 60) * 7 y X t V V > B ( jfi A £ r 7 7 > =F > J . 4 > 
ChD : /i> ( tt ) H , 3?D7S^ 1 5290-0 1 8) t^*lYtl5 0u*/hnl , 
0. 2 5 U ? / m I <95aSlC5^J;?C^iDU^. oil?. Bu IE ( E ) ?M« L 1 0 6 
~io 8 ft#JR«»t J i*LTfl.i. Omir^lob, SSLfe. ttfi . #«B)S©»ft 
';C8CD»#J§»1. Omlt»AJL^t®t> IJf <7DnD-JvUfe. 

C01 23] 

<i»9 »> 

JL & 0 . 4 5 U © )lit7 <Jl*-*Jt?'-CCv h L. 

t7Z*-;H-"C-t2yhUfc. 5qrtlC"«vl*tBll7l!IE(F)-**ll{U* 
f >?*50ffi I t77UCAll. t^7*3l 3i U °& 31 ifitrscZEIit'JiB 

[01 24] 

< mmo'J y x> 

LP#R)S 1 * |5)«Cttin 5 0m I t77*IH:*lDL. -> D?«3I fit? 

C * C <fc . 7 7^K9WSt'J>Zlfe. |51«ie) l J>Zt?^C2[51iii* , >liIU^. 
[01 25] 

< JfiKcHIJ£7tlfclB&<?>J&*> 

«3I &ft> C > -C y h "? »HtB'J«U. 30ml®BCD»#«»tA.*lfe60»n 
I & St £ c 21 JS t S ;ft U , o II "7* 3 5 °C "? - & ( 1 2-1 8 ■* El > . «*7*«t£» 

[01 26] 

<■# <9diR> 

-«»*ufc«. c y h c j; «; s CD»»*I*# >j Jfin t n« cuts u sc 
D>«ftjgwta;t\b (zooor 1 0 * n ) . ±5it##ic^*u£. ititi. om 

I9PB8 (-) CMU, ISMtYODy i-7C*Ufe. TODfi-7t4 

t -? a « u (1 5000?, 1 o # d ) . iat»»c»iufe. 
[01 27] 

<PCRffl<j>ttS<i>IB&> 

*7-f ?Df i-7wliJi»0. 6 m I t , 1- SHilI»«?>FJl7fi-7C»l. 
4C?**Ufe (1 5 0 0 0 ^, 1 0 * HI ) . ft « tt . ± HI t K £ U . )tSStK'Jh>X 
-lOOtStTE (10mM h'U - HCI (PHB. 0) . imM EDTA-1 

. 0% (ii/il) MJh>x-ioo) 5 0 u 1 clisufe. -3D-?, ft v- y y h t 

1 OOt7 2 0*lS51l, ?K ± IC & 1 U £ . 
[01 28] 

< P C R > 

SfiSSI5 0 U I tO. 2m I OPCRf i-7ca»b. ik ± ? « It U . ?7^Y 
-H7H:, E & ^ 4 ft £ ffi 5'J § ^ 5 IC * 7 K 5'J t £ 7 3 Elfl>75 Y - tffl life 
. 8SDNAH7IJ, S*fll50<PCRffl®»S<?>SBIi>C«fD7a»?-*lfe 

AH7 -7>7U7 IFO 3 1 84©DNAtBl)fe. SJ6JBe»9fiJKtt. 7' 3 
*7-*0. 5uMfrJ;^2. OU I Q»IDNAtlllfea#tt)lllfll1 <5fi«id» 

\ H*yl*?* I . 

[01 2 ? ] 
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PCRt-YH-t-f ?7-MPCSPCRf i-7tCv hU, Tr<!)?n7^?PC 

Rtnmb *nmmtofn)-z . p c r r* . ?4C?2*sot i^-y 3 >i, 

U??4C?1*I, B1t?1*l**&f7Zt:-?1*lllt1*'f2**U7Cftt3 
01M9JHt«I). ?>5C7 Zt?1*IIO + i1-5'3>TKn5?llUfe. 7: 

[01 30] 

<7J0-XlSii»> 

HiePCRl%5 0UllC1 0U I <5D-f < >7/U7 Til? 
, C ft >4 © t > 7- Jb 1 5 U I t7J0-X!r^'(7JfD-X8 2. 9 * / 1 XTAE 
100ml) CD-t-^^U. 1 0 0V?3 0*S, ISiiitllSbfe. 10 
[0131] 

< P C R S>£ 6 > 

1 OOmluiXTAEcSYBR G r e e r> I (XI 0 0 0 0 ) t1 OU IJEiTl 
» ■ * It . Til?. 7JQ-77-1CUV ( A. = 2 5 4 n m ) * =5 □ >f h" * 

[01 32] 

pcRiiQse^ssi, 1 o 6 -1 o 8 ft*Ri»r^7#i5Af jix • xrfhj. 

I FO 3 1 34QDNA#«iii?-tL^. J!lT<?>i>t*ffl5CiEtt®«fc?K:. 1 0 6 ft. 1 

0 7 . » «fc ZM O 1 ft#RI«C8*lH Af *7 • 77f ^ ft Y ft 3 0 ffl . 20 
4 ffl ft <fc &f 0 . 5 ffl "? 3h ^ £ . 

[01 33] 
s«#J 5 

XMffl 5 ©S5S©iHS (E) cJ5rilTSIIlUfe#««*t<!)aBftt . JUTQilRiSCJ; 
'JSJSlt. tsfit. 112 1 0 5 ~ 1 0 8 1S#JKffi>£ imlt««90mm5/*-l/C. 
* a U ( n = 2 ) . ft V r - U C . t - F 7 5 tC«tlb7Hfe3CDiS 

«*(8CD**ttJt!(B*KiS(;|*)K, D 7S? H 6 - 0 0 ? ? 1 ) 8. Of 

/ ?k 200ml) 1 1 5mir->*auT. a # ic n u , *^*B<bt?*-?»i 

U . «^^H^bU^0-<r, SVf-^#Jlb 7 3 5 t90=t=i^-?W?ig«bfe 
. *«»>J4Btt*if,fcZ#5BttE:, PsKtftfcunz-StHS-pSHlUfc.- 30 
[01 34] 

«l£ O « » , 1 0 5 ft , 1 0 6 1 0 7 ft . ft£&M0 8 ft*iSRa>8c3*ftIA;MU 

x - x r f h x ifo n 34», ^tiYH20Oi, 30 is, 4 « * * z# 0 . 5 ffl 
[01 35] 

H3feflJ 6 

< S 56 9 iH H > 

(D) 5/ a - h - £ / X • X )i y J - V (RfHfcAfclfflf?lffilC*irit33ES6**I FO 

1 3H5IS) O=iDZ-1fflt«B0, 8 C D * ^ tt JB (tt««l5^HttlCff») C 

82. BC?M*l**Ui. 40 
[01 36] 

(E) R K V 1 1 * C , SCDiSftig* (£«fl5>:|BHSlCttK) t 9 m lf^i!l 

. 8CD»ft«j8t»aLfeS«e(5i*c. m se (d) ?)SSbfeDD:-t?< x 
7KJb-7 i 2;b-7-7>t«au, 1 0 m i e ^ v K-yitHaufc. » >j ft *. 1 » 1 m 1 t 

. SCDJfitt iiUfcaitfcgO 1 * C 7 * 7 □ C ^ y htfflllT^tot-TilSU. 

1 0ft*R»t3S«Lfc. f»?tX«b. ftHHUCUT, 1 0 1 D 1US!i)lt#Z 
*-?*Rt»';JSOfc. W T , £ fll 6 IC ft II 7 I* , 1 0 8 ~ 1 0 1 °ft*P$B>If«ffl 
U fc. 

[01 37] 

(F) S12 2 5fn I Q^O^ J ^ f i - 7 6 ^^ftTtllC. 1 5 0 hn I <?> S C 50 
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K . J?D7f§ 1 5750-06O)iRJ;&Z5OU?/m|c)7>«f l J : ;>B (4 
>ChD-/i> ( tt ) It . HD78?I 5MO-0 18) tlftTftl 5 OU I 

6 I . iiftbfc.' oil"?. flulE (E) ?SHRU 1 0 6 ~ 1 0 1 "tttfRliSttJl^tl 

1. omir-5*inu,adu^. ';c8CD«#«»i. omi 

[01 383 

JL 41 0 . 4 5 U m Q> ilt7a»-«^-CC»Fb. o U -? 7 < 9 - * * *" - 
t7:*-*FCfiyHfc. -3 9* C . 50m I f^y FtfflllTile (F) ? IS R U 10 

\; . yy?)),(Dt"<-z\*ki\ a u & . 

t 0 1 3 9] 

< a is ® >; > x > 

LP^SJiS (XMA 1 * |5]«Cff $) 50ml t7? UcSUl. o ll?«3l at 2 
[0140] 

< »»ciiffi?*i*.!itt<?>j&«> 

qftsi ntvh? jft«tsi';jeu,8omi<5>8CD»fti&*tA*ifc5om 

I a atC Jillit»*L,ol)-?35t:-?l9*IS.*l*?«»tfS*Ufc. 20 
[0141] 

*& ft « . C>-t2yl-C<fc , JSCD)g#*a«;{m aHtSRffift)irl££U£. S C D >£ # *S 
* t * >R U (1 3 1 Of , 1 0 # D ) . ±3»-t»#cR*bfc. a IS t 1 . 0m I <9P B 
8 (-) C » » U , *H«tY>f7Dfa-7'C*Ufc. Y^7Dfi-7t4t:-?aJt\ 
b (1 61 00», 1 0 * 11 ) . ±3»t»#C»*Ufe. 
[01 42] 

< P C Rffl<9»S<9tlR> 

. s»ffl69<aff<?)iaiR>ic»uTBiRr*i^ii#t«fflr?i5»tt. s is #j 5 <?< p 30 

[0143] 

< P C R > 

C . S5HSfi"J8®<PCRffl®flS«9fflK>C»l)TBH«?-tlfeSISDNAt«fflt?l3l# 
tt.SUfifiU5®<PCR>^ra*ICff«->*.. 
[0144] 

<7#D-X*&3*ib> 

7#ci-7«Si;*»tt, ^^^J5^<pcR>c?yuTJi+imfePCRiti©n;t) , ;ic 

. 5S«m ®< P C R >ICft II tlfe P C Rii» t «B* Z S#tt. 3?]i£flJ5<Z>< 40 

[0145] 

< P C Rltt<?)Se> 

1 OOtn I 01XTAEC8YBR Gfeentl Oulto^Til^U, £ 6 if t II R 
U£. *fl5»»*07*rD-X^^t*e5Sc3l*U. Bfffi-frEtflBSfltttfc. oil"? 
. 7*rn-7ir^cUV ( X = 2 5 4 n m ) tlUL. a^d'fKa.x^tfflii-zSJtt 

[0146] 

PCRltt<5*e^S, 10'iS, lO'ftft.fc&MO"^*!!^^!-^? 

7 ■I^ : //-riFO 1 3 2 7 5 1ttODNA^}«lil?fli. 1 0 ' ffi J; ^ 1 0 ' 50 
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0 ft#IRS»»iJH:5'i-l i t?Z IFO 1 3 M 5itt(!)DNAtt« 

in ? a 2 » -> fe. 

[0147] 

6 

Xffi#l6<2>fitt®BHH (E) c3iri)7BB»Ufe#«il5St<?>4ilSt. JilTOiIRftCJ; 
'JlSLfe. tSfit, BO IE 1 0 8 ~ 1 0' 0 ft 3i ® 5$ 1 m I t B a ? 0 tm m V * - U 
C * a 0 *. ( n = 3 ) . SVt-bC, ^-Fn-7t$5 OCCfJIUTDfeSCD? 

^*s*is 5 * pmcttK ) ti 5m if-)»ai7. a» c« u . m*#a*tt 

■**«Ufc. **#'58B«tf«l;&'5BftC. »«rtlfc:3DZ-l*tia?IHBUfc. 10 
[0148] 

il 5£ <9 S£ SI , 1 0 6 ft. 10 7 ftft*»10 8 ft#B«*ca*tl33:l&l*, J itl J J'tl 
. 1 0 0 ffl Jil ± . HIJ(J;&2. 7 ffl~? & o *L . 10 ? ft*5r«fcZM0 10 ft*JRa»C 
1L7R. □ □Z-ttfcfflJtHiao*.. « ft . |5|*<S>£*t4EIII , ;»Ufittr>fctf. 

[01 4 9 ] 

nc, 0. 45um99Lfi9 JflB<S>ttfcVCJlfiO. 2 U m <9 i®8Stfflt>7|a]1i<!> 
3tltfiS^»fit. yi-Ftn-I^yZ-l 1 I F O l 3275ffitt<9DN 
AttfcWttlfc. 

[0150] 20 

2?2feflj1~3, 5Jy^6f6^H^ICH®I^Jl 5 «fc»6 <?>ttSJ: 'K IS^Si 

1 t . ffift^&t z u * -> *te«i~3 

, 5 ft * & 6 <?) sas <*; 'j . *§*c«i*»)ttffa**iTi) t . urn c 1 ~R«© 
■ #«f#6rti», ift9»4tJtffi?nuv, x»«i4<?>is*«fc';. n * * 

fr#o*L . U©U a«tU<Rlfltt£«»05S*5«. K8S<?>S«)fi*fcttllil»C'> 

[0151] 

H9%fiCll;7B. KlfefiUe^ttSJ:';. «. « 0 . 2umft«fc2#JUI0. 4 5 U m 30 

, -i^c*«tt»i«j;ve-!M;c*x*iic*»*. nmm e 9 ssstfiuis 0 . 45u 
ait u . sa<9#4t*tm-? f 1 z y t i*r * . 

[01 52] 

SJ&tfJ 7 

M Air T$y<7f7>-CM Air T y h T 8 A««3tllfr (WT, 
T8AJ8*t 8CD*3t*»V8t3) t«vH, -5l)-?SCD***§»0Stfflit. 
OCv htll]78CD»S*»J:C»iUfe}L«0. 2 2 U m 9 11 « t « tt . o 

u -?m Air- ts'J/K7t x*-c«nat>?y>7?i'-hti!y i-u. atu 40 
. ore. «4»tat«vJit)ft?if»»a*(^zD>Bio«>*-. z «« * * 

)C»itJSJl200'Jvl*At.M Aif T5y#7TZ*-tBU7*3ll.fc. 

sft. iaiittia7omm<9^'f7:c«»u. £ a & a $ a (1 2 1 t . 20*) ufe 
[01 53] 

«3I jltt . ^StJffl JL >7- U > 7 7- U - I- t * U . OCyh? ««t *U « U . 5 0 
ml®8CD«#tt»(B*li*(*)«. JJD79§3H-00??1) 8. 5? 
/iS)X5 0 Om I) tA^rMiSJf^>T? ( 7 =y 7 h ( ft ) H . ;& ? □ 7 # 
^ 7 5 . ? 9 2 2 . 4 1 4 8 ) IC i@ 1 1 51 » b . o I) ? 3 0 °C ? 2 2 * IB . 8 * J *§ * 50 
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t £ « L . 2ft. j?C8CDig**gI5 Om I tAtlfe^t, ^/<7:> 
I-D-IIH, 3 0t:-?2 2Bffi.:ffi*?i§£t£;!teb;i. 
[01 54] 

<s#0ia]iR> 

*s * & , *&«iat i tttYft5 0mijia:gic«u. (3000?, i 5 * m 

) . ±3*t#»ctt*bfc. a R t 1 . 0 m I 9 P B S (-) C S! b . & 53 >g t 7 Y 9 
□ fi-7ClUfc.-7^Df i-7t4t?I*b (1 5 0 0 0 1 0 ?> f§ ) . ± 

[01 55] 

<PCRffl<9»SQiaS> 10 
#Y^5Df 1-7ICH U h>X - 1 OOtgt'TE (£ftfll5*|qlttCtt«) t 1 00 

u I r -7 & ai b . ifttHisi^. on-?, *t>?*ti oot?2o^i»ib, ?K 

[01 56] 

< P C R > 

&JfciSS)£50U I t0. 2m I 9BCRf a-7ca»U. ?K ± "? ft ft b £ . 7-7^7 
-H7tt, BWM4ft«fcZfEM#*5C*rBMt*tZ 21^77^7-tfflHfe 
. JSIDNAH7U, SJ&tfJ 7 <9< P C R £ 9H1 © S > C ft U T IS S * life 

DNAtfflllfe. &BiI£>S<9itlJjXI3:. 0. 5 a Mi5l^§^4 tlJ'Jt t f ? 7 7 
■f 1 uM9E?Jf§5Cf tffi?iJt*tl77^Y-. 0. 5ul?)To.U^ 20 

(5U/U I ) ft<fc^ 2. 0U I <9»£DNAtffll)fcl5»l*£«ffil1 

[01 57] 

PCRt-TIt 77-MPCSPCRf i-7t«y K, SiflJ 5 <?< P C R > V 
HS<i)7n77/.?PCRtSISlfe. 
[01 58] 

<7#D-Z^S)ftit>> 

7#n-7**j*im,£««50<pcR>cfti>T»«rtifcpCR**©«fc i ;c 
. s»«i7<9<PCR>ica5fiiT«*rtifePCRjt»t«fflt?e»i*. H8s#J5q< 
7J , n-7iaai>^#i:ffSo^. 30 

[01 5 9 ] 

<PCRl«(5*e> 

1 00m I <0 1 XTAEC5YBR Gfeenti 0u I iD 1 jg S b . & g >S ? tH & 
. 7*D-77»-CUV ( A. = 2 5 4 n m ) till,, *7 D -f C * / 7 t ffl U7?S? 
[01 60] 

PCR£»<9*£08S. ^>7U>tAfl7tf«Ofe*IJIS#i} 6 80 fc P ft iff C A > K 

# & ai ? ft . aft, *^"7 i ^7 , D>hD-;u^^i3:A>h-tt^ai7-^a#o7i. 680 

l)P*if)ffCA>h , tff«airtl*.C>:»'i, E ?'J * * 4 ft £ C* E W # ^ 5 IC * T IE W t * t 40 
[01 61] 

1 

M Air T^'JIJt^-CM Air T*Cvl-T8A«*t*8fr (IT. 
TSAiS«!t8CD*^tSil5>;fi;-r^) tCy K, 7 II 7- 8 C D <9 S 1 1 fe 

9 f . S!IJLt>7 l J>77^htCy 5 t U J£ . r> r IC . ^ 7 >: [5] « , (K 

£»tfifr*afc*lZ#}JI*B« ( z □ > B I OC>*-. 2 US? M 1) IC ft it I 5 ft 
M Air T§U7li7TZ?-tm)7q&3lb;fe.Sft.5Si<i> I !& 
311*. *SSffl7Vl5l?|Bl^Cffaofe. ift Iffl Jl ? > 7- 'J > 7" 7- U - l~ t % b . * * Jg $ IC 
SH, 27t£i)0 + i^- * «? ttft b fc. B«. ZB«. 3Btt. 4B 50 
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[01 62] 

II 5£ 9 IS » . 1 Bl, 2Bi, 3 B ft . 4B*ft«fcZ#7BttC»ill*tlfcll[3Z-Rtt. 
^tlYtl . 0 ffl. 4 ffl, 6 ffl, 8fflft<£&f8ffl?fto;*i.. U^»f->T.it«ffil10^ft? 

[01 63] 

S*0J7<S>£iitflll)tltt:. »fct*F*C»Sbfei§e. J5COB<?)*F*Ctt*HIS 

it#?cv»?n (« 3 o *ia) . t jfe. tJsiTQjatffliin, a#i* jas 
±iz-*&7ti 3 ia*j&03if*#*i-?ft 2 . i7-t>?7-c»it 

NABrK" ( P C R Ji » ) 0**B£WtDNA5/-*>*--?8:W*ZC*CJ;«J. II<5 
[01 64] 

[ % m <d J93 m ] 

7 fir V . ^O&WSSttS&l OOli/in I &±?ft-3fe#. **«UBStlllllB!. 

» 1 5 om i ©T-y^tsostiCi:**-??, iv-9-y7-i\,E*tin*i&* } mttn 
lit 7~i 4BUUi, «*»tf)Bo-zi)4ii)c>;tiffl-?itffltz^a^. mmm 

O-mtf >?*HJPCR*"f*-}J£. mi * C ft I) 7 (S . 7 ~ 1 4BIBVl)7*lHI8 
fSflf&l^UpFalHIttftofe. Cifir I) 71* . ffla»1~2BI^SH»1~2mlS 
I<9f >?^U»?Jlt?C^#">f SUfettC. & § 5 'J y y h ^ClT Ziitfett 

*v<s>»#t*F*c«»t,fc*a, x^B^ftcttfcittstttzcfcflf-^zfcU) ( 

feM^I) . #*C«tl7ll ? . 
[01 65] 

HC, *fgBfl(9«lStI©^iil^)Sf*. SftCfcjaflJtZCfcXff?*-*. ft * <9 £ £ 7 I* 
S*f^9S##*t7ft 2 l7-t>?7-C3ilit] *Sft*t-tii9S 

#t*3lt?»cX*r^ftl*»?^4tt. *t©:§^jg £ 1 © « ffl >£ 

£ 325 9 « fli £ )£ t fill) 3 V , jgX&OltX* tU *#7-?= I. 
[01 66] 

*5E«9«4»9*iH^»tfflU?^. *ST 7 ?7 4 Y - J; ') , ^£»<9&ffi 

HS»*#»Jti?«it?«<«airtife«4W»fJt8?»>Z»fflii?J)2#t«HltlcV 
#7?2. P C RT-ii-l ? tifc D N Al^ (PCRI5U) © »*E W t D N A 5> - 

ft 7 . r ij c . aiiic»*«i«E?!i^A'f7 , yr'r7ri*yDf2?i/*ff ; t7 k 7'f7 

-*L7ttffl-ftt.t£, il®H£?H*cfii!7cn?i"J»I. 
[01 67] 

[ E W * 7 'J - t * X f- ] 



E ?'J ff S 2 
E ?!) # ■§■ 3 

e ?y * s 4 



Si<!)1 88 H7Ky-kRNAttfc : J®ttWfil7*7-l ; 7*7^7- 

IS01 88 U7Ky-^RNAfi£?Q&Wffl'JA-Z7-7^7- 

S a O 1 8S i ;7KV-^RNAfife^Q^iii«7 J f7-h- 7-7^7- 

li<51 68 i ;/KV-^RNAite^©^aiffl7<f7-h"7-7'f7- 
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KW»*5 : 

E W * * 6 = 

E W * * 7 = 

IW»»8 : 

E ?y § * 9 : 

E 5!) # 1 0 

E W § * 1 1 
[01 681 
[EM*] 



Sfl 1 © 1 6S U /Ky-ARNAitfe^^^iMffl 1 ; A - 7 7-7^7- 

ag s 9 1 68 'ja?y-ARNAite^<9«aiffl l JA-x7-7'fY- 

ffla<9 1 6 S yacy-Z»RNAJI£3-<9J*aifl!7 i7-F?7-( y - 

1 6 8 'J J V - A R N Attfi^ 7 «7-F?7^Y- 

SB S <Z> 1 6 S l J^y-/,RNA»fe^9«iaiffl7 « 7 - F ? 7 -f Y — 

: «BB<?> 1 6 8 U 7J? y - U R N A tefc 3- © & M ffl D A - 7 7- 7 4 Y - 

: SB i © 1 6 S 'J3ty-/»RNA*6^<5«JBfflyA-7?7-( Y - 



(27) 



JP 2004 200 A 2004. 1.8 



SEQUENCE LISTING 

(110) Henicon Co., Ltd. 

(120) Method for detecting nicroorganisi 

<130> JP-13941 

<150> JP 2002-117382 

(151) 2002-04-19 

(160) 11 

<210> 1 

(211) 19 

(212) DNA 

(213) Artificial Sequence 

<220> 

<223> Forward primer for detection of mycotic 18 S ribosomal RNA gene 

<400> 1 

actttcgatg gtaggatag 19 

<210> 2 

(211) 20 

<212) DNA 

(213) Artificial Sequence 
(220) 

(223) Reverse primer for detection of mycotic 18 S ribosomal RNA gene 

(400) 2 

tgatcgtctt cgatccccta 20 

(210) 3 

(211) 20 

(212) DNA 
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(213) Artificial Sequence 
(220) 

(223) Forward primer for detection of mycotic 18 S ribosomal RNA gene 

(400) 3 

ctgagaaacg gctaccacat 20 

(210) 4 10 

(211) 18 

(212) DNA 

(213) Artificial Sequence 

(220) 

(223) Forward primer for detection of bacterial 16 S ribosomal RNA gene 

(400) 4 

gtgccagcag ccgcggta 18 20 



(210) 5 

(211) 20 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Reverse primer for detection of bacterial 16 S ribosomal RNA gene 

(400) 5 

acgtcatccc caccttcctc 20 



(210) 6 

(211) 20 

(212) DNA 

(213) Artificial Sequence 

(220) 



(2?) 
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(223) Reverse primer for detection of bacterial 16 S ribosomal RNA gene 

(400) 6 

aggcccggga acgtattcac 20 

(210) 7 

(211) 20 

(212) MA 

(213) Artificial Sequence 

(220) 

(223) Forward primer for detection of bacterial 16 S ribosomal RNA gene 

(400) 7 

agagtttgat cctggctcag 20 

(210) 8 

(211) 20 

(212) UNA 

(213) Artificial Sequence 
(220) 

(223) Forward primer for detection of bacterial 16 S ribosomal RNA gene 

(400) 8 

tcaaakgaat tgacgggggc 20 

(210) 9 

(211) 20 

(212) DNA 

(213) Artificial Sequence 

(220) 

(223) Forward primer for detection of bacterial 16 S ribosomal RNA gene 

(400) 9 
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gaggaaggtg gggatgacgt 20 

(210) 10 

(211) 20 

(212) DNA 

(213) Artificial Sequence 

(220) 

(223) Reverse primer for detection of bacterial 16 S rlbosonal RNA gene 

(400) 10 

ggactaccag ggtatctaat 20 

(210) 11 

(211) 19 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Reverse priier for detection of bacterial 16 S ribosonal RNA gene 

(400) 11 

ggttaccttg ttacgactt 19 
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70>l-*?-: rote* 



xuii*b»i»a«2:tii*«i o «a*tt^zD>»d«5Wfn 
era)**!* «a 4*3- 

*5n*#B»ipaai ! -frs:Tii»»i o mt&ttxzziymG&xnm 

F*-A(#*) 4B024 AA11 CA01 HA08 HA11 HA1? 

4B063 QA01 QA18 QQ06 QQ07 QQ08 QQ15 QQ42 QR08 QR32 QR42 

QR50 QR62 QR77 Q812 Q818 QS24 QS25 Q828 Q834 QS36 

QS3? QX02 



